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Abstract 
This paper examines the role of municipal-level characteristics in the industrial location decision from Japanese firms in automotive 
industries at the municipal level in Mexico. An econometric model is developed to test if agglomeration, industry-specific and 
municipal area characteristics are determinant for the location selection of Japanese firms. Previous literature identifies four main 
types of location factors that influence the distribution of new FDI manufacturing projects in the host country. These include 
regional demand, regional production costs, regional policies and regional presence of agglomeration economies. The empirical 
results suggest that certain non-agglomeration characteristics influence the location decision of Japanese firms in automotive-
related industries. These include market size, potential labor market and the manufacturing sector wage level. Also, the presence 
of agglomeration economies measured by the number of firms in automotive-related industries was significant for the location 
decision of Japanese firms. 
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1. Introduction 
Since Marshall (1900), economists and geographers have been interested in the localization decision, spatial 
distribution and industrial organization of economic activity. The spatial distribution of economic activity shows a 
tendency to geographically concentrate in regions and this agglomeration can bring positive externalities to firms in 
the form of productivity enhancements (Hanson, 2001). Jordaan (2009) mentions that regional factors exist in 
determining the location decisions of multinational firms, these include: regional demand, regional production costs, 
regional government policies and agglomeration economies.  
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Also, since the implementation of the Mexico-Japan Economic Partnership Agreement (EPA) in 2005, Japanese 
FDI flows to Mexico have increased. According to Mexico’s Ministry of Economy*, in 2003, total Japanese FDI flows 
to Mexico were registered at US$139m, by 2007 the amount increased to US$440m and in 2013 the total flows was 
reported at US$1,618m. This represents an average annual growth rate of over 20% for the period. Also, according to 
the Japan Bank for International Cooperation (JBIC), Mexico moved from the 12th position in 2011, to 6th in 2014 in 
the Japanese FDI attraction index†.  
The sharp increase of Japanese FDI in recent years has been concentrated in the automotive-related industries. As 
Guzman (2013) points out, over 70% of total Japanese FDI in Mexico is gathered in “Transport Equipment 
Manufacturing” ‡. This has important implications, since this particular industry follows a spatial agglomeration 
distribution that facilitates the contact between member firms of a production chain and is one of the most relevant 
industries in terms of linkages between multinational firms and local suppliers due to the large amount of parts and 
components used in their processes (UNCTAD, 2001).  
For the case of Japanese firms, Chan, Makino and Isobe (2006) have shown that the presence of agglomeration 
economies or industrial clusters is determinant for their location decisions. Also, the presence of other Japanese firms 
in related industries seems to be another determinant factor for these decisions (Belderbos and Carree, 2002; Kakihara 
and Guzman, 2014). For the case of Japanese firms in the automotive industry, Smith and Florida (1994) find that a 
determinant factor for their location decisions is the presence of Japanese-affiliated automotive assemblers. 
The present analysis attempts to determine the regional factors that influence the location decision of Japanese firms 
in the automotive industry. The study is conducted at the municipal level and treats Japanese firms as exogenous to 
the existing geographical distribution of economic activity in Mexico. Therefore, if a Japanese firm is attracted to a 
specific municipality with specific regional factors and the presence of agglomeration economies, it can be interpreted 
as evidence that specific regional characteristics and agglomeration of economic activity are important location factors 
for these firms. 
2. FDI Localization Factors: Theoretical Background and Empirical Findings 
From a theoretical point of view, the localization decision of FDI activities is influenced by regional characteristics 
in the host country. Jordaan (2009) classifies these regional factors in terms of regional demand, regional production 
costs, regional policies and regional presence of agglomeration economies.  
Regional demand factors influence the decision, as firms prefer to locate in regions with high demand for their 
products. This has been confirmed by several studies on FDI location. Coughlin, Terza and Arromdee (1991) find that 
the probability of a new region being selected by a new FDI project is positively related to the regional level of income 
per capita. Similar results are found in Woodward (1992) for regional income and in Smith and Florida (1994) for 
population size.  
Regional production costs are usually measured in the literature by labor costs, captured by the wage level 
(Coughlin et al., 1991; Friedman, Hung-Gay, Gerlowski and Silberman, 1996). It is believed that firms choose 
locations with relative lower wages. Several studies have found a negative relationship between wage level and FDI 
arrival, suggesting that new foreign firms do prefer locations with lower wages (Luger and Shetty, 1985; Coughlin et 
al., 1991; Jordaan, 2009). However, another body of literature finds positive effects between wage levels and FDI 
location (Head, Ries and Swenson, 1999; Guimaraes, Figueiredo and Woodwaard, 2000). Authors explain this positive 
relationship by the fact that wages also incorporate the productivity attainment of workers. 
 
 
*  Secretaria de Economia. (2015) Estadística Oficial de los Flujos de IED hacia Mexico [online] Available from: 
www.economia.gob.mx/comunidad-negocios/competitividad-normatividad/inversion-extranjera-directa. [Accessed: 9th february 2015] 
† The JBIC conducts an annual survey on overseas business operations by Japanese manufacturing firms, where based on responses countries 
are ranked on their prospects for long-term investments. See: www.jbic.go.jp/en 
‡ Following the North American Industry Classification System (NAICS), this corresponds to the subsector 336.  
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Another type of factors includes regional policies. However, as noted by Jordaan (2009), it is difficult to encounter 
reliable data on this matter and estimate the effect or quantify the regional variation of policies. Head et al., (1999) 
reported that regional corporate taxes, homogeneity in regional business taxes and regional labor subsides are 
determinant for the selection of a location by an FDI project. 
Regional presence of agglomeration economies brings a series of benefits to foreign firms in host countries: better 
infrastructure, better trained workers, greater division of labor, availability of mores specialized support services and 
lower production costs (Blanc-Brude, Cookson, Piesse, Strange, 2014). Also, as mentioned by Zaheer (1995), the 
agglomeration of FDI creates an expatriate network with knowledge of the local institutional environment and eases 
the recruitment of local managers with familiarity in working for international firms reducing the liability to 
foreignness. According to Aoki (1990) and Asanuma (1989), the agglomeration inclination of Japanese firms follows 
an organizational and production structure of their manufacturing system characterized by close proximity between 
assemblers and their suppliers of parts and components. Belderbos and Carree (2002) show that Japanese firms select 
their location in areas with keiretsu-type of agglomeration of activities and this is more evident for the case of small 
and medium-sized enterprises. Also, Smith and Florida (1994) find that Japanese firms in automotive-related industries 
prefer locations with agglomeration of manufacturing activities and close proximity to Japanese automotive 
assemblers. 
3. Empirical Methodology 
The empirical approach of this analysis builds on prevailing models that treat location decisions as a function of 
selected area characteristics (Coughlin et al., 1991; Smith and Florida, 1994, Jordaan, 2009). Previous studies generally 
use inward FDI flows as dependent variable to identify location factors associated with FDI firms. However, as 
mentioned by Jordaan (2009) an important disadvantage with this approach is that estimations are likely to suffer from 
aggregation bias, measurement errors. Also, the regional distribution of FDI inflows may be distorted when few FDI 
projects account for large amounts of capital investment. To treat this shortcoming a database was created with the 
location decision at the municipal level of Japanese FDI in the automotive industry using the “2013 Business 
Directory” from the Japanese Chamber of Commerce and Industry in Mexico§. The database includes information on 
99 Japanese firms in the automotive industry concentrated in the following states: Guanajuato (36), Aguascalientes 
(23) and Nuevo Leon (11). The dependent variable is thus the number of Japanese automotive-related manufacturing 
establishments in a given municipality.  
The independent variables, which include regional characteristics at the municipal level, are constructed using data 
from Mexico’s Ministry of Economy. The first factor included is regional demand, measured as the municipal-level 
of GDP, GDP per capita and population. The second factor is the regional level of production cost, represented by 
total manufacturing sector remunerations and input costs. The wage level is calculated by total manufacturing sector 
remunerations divided by total number of manufacturing sector employees and input costs represent total intermediate 
inputs used in the manufacturing sector by municipality. The third factor is the regional presence of agglomeration 
economies, measured by the total number of automotive industry firms and total manufacturing sector firms in a 
municipality.  
The basic equation for the model is specified as follows: 
ܬܣܲܧܵܶܣܤ ൌ ߚ଴ ൅ ߚଵܩܦܲ ൅ ߚଶܩܦܲܲܥ ൅ ߚଷܱܷܲܲܮܣܶܫܱܰ ൅ ߚସܹܣܩܧܵ ൅ ߚହܫܷܰܲܶܵܯܨܩ ൅
ߚ଺ܨܫܴܯܵܯܨܩ ൅ ߚ଻ܨܫܴܯܵܣܷܱܶ                                    (1) 
The model specified in equation 1 is carried out for 2,398 Mexican municipalities** and is carried out using Tobit 
estimation techniques. This econometric technique is chosen due to the nature of the data set, where many 
 
 
§ The directory is published at an annual basis. It includes information on company name, address, contact information (telephone, fax, and 
email), website and industrial activity. For further information see: www.japon.org.mx 
** Mexico has a total of 2,473 municipalities; however several were dropped due to missing observations.  
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municipalities show zero presence of Japanese automotive firms. The dependent variable can thus be characterized as 
a censored dependent variable. Allowing the presence of municipalities with no Japanese FDI projects provides 
valuable information on why these areas were not chosen by investors. Also, as Smith and Florida (1994) point out, 
ignoring observations with zero establishment counts in data with this characteristics, introduces selection bias to the 
estimates. Additionally, due to the nature of the dependent variable (that of counts), and as way to carry out robustness 
checks, the model was also specified using the negative binomial estimation procedure. 
4. Estimation Results 
The results of the model estimated are summarized in Table 1. Four variations of the model are included. 
Specifications 1 and 3 represent the Tobit and negative binomial regressions including regional demand and regional 
production costs variables. Specifications 2 and 4 are Tobit and negative binomial procedures that include regional 
demand, regional production costs and regional presence of agglomeration variables.  
 
Table 1: Empirical Results of Location Factors of Japanese FDI in Automotive-related Industries 
Variable Tobit Negative Binomial 
1 2 3 4 
Intercept -24.41*** 
(5.89) 
-
23.72*** 
(5.89) 
-7.67*** 
(7.96) 
-7.63*** 
(7.33) 
GDP -1.29e-10 
(1.34) 
-1.26e-10 
(1.29) 
-1.26e-
10*** 
(1.29) 
-1.89e-10 
(3.13) 
GDP per Capita 0.0004** 
(2.34) 
0.0003** 
(2.10) 
0.00008 
(1.12) 
0.0005 
(0.59) 
Population 0.00002** 
(2.16) 
0.00002* 
(1.61) 
0.00002*** 
(3.24) 
0.00002*** 
(2.97) 
Wages 0.029** 
(2.14) 
0.033*** 
(2.46) 
0.039*** 
(4.96) 
0.044*** 
(5.39) 
Manufacturing Sector 
Inputs 
1.01e-7** 
(1.34) 
7.02e-8* 
(1.34) 
5.70e-8** 
(2.11) 
 
Agglomeration Mexican 
Manufacturing 
 -0. 00005 
(0.05) 
 0. 00005 
(0.08) 
Agglomeration Mexican 
Automotive Industry 
 0.254*** 
(2.51) 
 0.115* 
(1.62) 
-Log likelihood 
 
-183.12 -179.61 -168.77 -169.21 
Prob. > Chi2 
 
0.000 0.000 0.000 0.000 
Number of Observations 
 
2398 2398 2398 2398 
Note: t-ratios (or z-scores for negative binomial) are in parenthesis under each coefficient. 
* Significant at the 0.10 level. 
** Significant at the 0.05 level. 
*** Significant at the 0.01 level. 
 
As shown in specifications 1 and 2, the coefficients for regional demand are positive and significant for the GDP 
per capita and population variables. These results suggest that Japanese firms seek areas with larger economies that 
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may provide conditions for industry and firm development. Also, contrary to the idea that Japanese firms seek green-
field locations, results showed that more populous municipalities are preferred. This might be explained by the 
preference of Japanese FDI to locate in areas with higher potential labor markets. 
Regional production costs also matter for the location decision of Japanese firms. Specifically, wages showed a 
positive and significant coefficient indicating that Japanese companies prefer locations with higher wages. This may 
be at odds at first, especially for the automotive industry that is characterized by an automation of most of their 
processes and location in areas with lower wages. However, for the case of Japanese companies, it may be explained 
that they are willing to pay higher wages expecting highly skilled workers. Also, as noted by Jordaan (2009), the wage 
level also has a productivity component that could be reflecting the selection of municipalities with more productive 
workforce by Japanese firms.  
The third type of regional characteristics included in the regression model is the presence of agglomeration 
economies. The agglomeration of manufacturing activities did not yield significant coefficients. This means that 
overall presence of manufacturing activities in the municipality is not indicative of the location of the firm. However, 
the variable representing agglomeration of automotive industry activities gave forth positive and significant 
coefficients. In fact, the coefficient showed the largest magnitude indicating that this is the determinant factor from 
those analyzed in determining the location of Japanese firms in automotive-related industries. These results indicate 
that a municipality’s intensity of automotive industry activities has a positive effect on the location of Japanese 
companies in related industries and confirms the theoretical aspects and previous empirical findings suggesting the 
propensity of Japanese FDI to cluster spatially in the host country. 
To examine the robustness of these results, a negative binomial model was included. Interestingly, the signs of the 
coefficients estimated in the negative binomial model in specifications 3 and 4 remain consistent with the Tobit model 
for the significant coefficients. Only the GDP per capita variable was not significant under the negative binomial 
specifications. 
5. Conclusions 
The objective of this paper was to examine the location decision of Japanese firms in automotive-related industries. 
Four regional factors were explored: regional demand, regional production costs, regional policies and regional 
presence of agglomeration economies. A conceptual and empirical model of the location process of Japanese firms is 
presented emphasizing the role of agglomeration in the automotive industry. To check the robustness of the results, 
negative binomial regressions were included. The results are consistent under different functional forms. Different 
specifications showed the same sings and coefficients for the significant variables, except for the GDP per capita 
variable. 
Results showed that Japanese FDI location is attracted to municipalities with higher levels of GDP per capita, 
meaning that areas with larger economies and greater potential labor market pools that provide opportunities for 
industries and firms to develop are preferred. These results support previous findings on FDI location (Coughli et al., 
1991; Head et al., 1999; Jordaan, 2009). The preference for locations with higher demand may also create conditions 
for external economies of scale and spillover effects (Chen, 1997). Also, automotive-related Japanese firms in Mexico 
locate, contrary to previous findings and theoretical arguments, in brown-field investment locations. 
Traditional location theory predicts that firms will prefer locations with low wages as a form of saving costs. 
However, the results showed Japanese firms locating in municipalities with relative higher wages. This is explained 
by the fact that the wage level has a productivity component. It seems that Japanese firms seek locations with a more 
skilled and productive workforce. Also, as reported by Smith and Florida (1994), it may be that Japanese firms are 
choosing higher human capital levels and labor force stability over lower wages. 
Results also indicate Japanese firm agglomeration preferences in the automotive industry. Specifically, Japanese 
firms tend to locate in municipalities with concentration of automotive-related activities and are clustering spatially in 
Mexico. These results confirm the hypothesis suggested that agglomeration would influence industrial location 
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selection for the case of Japanese firms, and extends the findings from Smith and Florida (1994) for the automotive 
industry in the United States and Belderbos and Carree (2002) for the electronic industry in China. 
The findings from this research support the important role of agglomeration in industrial organization of economic 
activity for the case of Japanese firms. The results are specific for automotive-related industries in Mexico and further 
research is encouraged for other industries and also analysis including a spatial and time component to determine the 
effect of major automotive assembly establishments on the location decision of automotive-related Japanese firms. 
Also, it might be interesting to research the influence of established Japanese firms on the location decision of new 
arriving firms in related industries during recent years. 
Reference 
AOKI, M. (1990) Toward and Economic Model of the Japanese Firm. Journal of Economic Literature, 28(1). p. 1-27.  
ASANUMA, B. (1989) Manufacturer-supplier Relationships in Japan and the Concept of Relation Specific Skill. Journal of the Japanese and 
International Economies. 3(1). p. 1-30.  
BELDERBOS, R. and CARREE, M. (2002) The Location of Japanese Investments in China: Agglomeration Effects, Keiretsu and Firm 
Heterogeneity. Journal of the Japanese and International Economies, 16(2). p. 194-211.  
BLANC-BRUDE, F., COOKSON, G., PIESSE, J. and STRANGE, R. (2014) The FDI Location Decision: Distance and the Effects of Spatial 
Dependence. International Business Review, 23(4). p. 797-810. 
CHAN, C., MAKINO, S. and ISOBE, T. (2006) Interdependent Behavior in Foreign Direct Investment: The Multi-level Effects of Prior Entry and 
Prior Exit on Foreign Market Entry. Journal of International Business Studies. 37(5). p. 642-665.  
CHEN, C. (1997) Provincial Characteristics and Foreign Direct Investment Location Decision in China. Chinese Economic Research Unit Working 
Paper. 97/16.  
COUGHLIN, C., TERZA, J. V. and ARROMDEE, V. (1991) State Characteristics and the Location of Foreign Direct Investment in the United 
States. The Review of Economics and Statistics. 73(4). p. 675-678.  
FRIEDMAN, J., HUNG-GAY F., GERLOWSKI, D. A. and SILBERMAN, J. (1996) A note on “State Characteristics and the Location Choice of 
Foreign Direct Investment within the United States”. The Review of Economics and Statistics. 78(2). p. 367-368.  
GUIMARAES, P., FIGUEIREDO, O. and WOODWARD, D. (2000) Agglomeration and the location of Foreign Direct Investment in Portugal. 
Journal of Urban Economics. 47(1). p. 115-135.  
GUZMAN-ANAYA, L. (2013). Are Productivity Spillovers from Japanese FDI Larger than U.S. FDI? Inter-industry Evidence from Mexico. 
Mexico: Universidad de Guadalajara.  
HANSON, G. (2001) Scale Economies and the Geographic Concentration of Industry. Journal of Economic Geography. 1(3). p. 255-276.  
HEAD, K. C., RIES, J. C. and SWENSON, D. L. (1999) Attracting Foreign Manufacturing: Investment Promotion and Agglomeration. Regional 
Science and Urban Economics. 29(2). p. 197-218.  
KAKIHARA, T. and GUZMAN-ANAYA, L. (2014) Factores de Localización de la Inversión Extranjera Directa Japonesa en México. In OKABE, 
T. and CARRILLO, S. (eds.). Relaciones México-Japón en el contexto del Acuerdo de Asociación Económica. Mexico: Juan Pablos Editor. 
JORDAAN, J. A. (2009) Foreign Direct Investment, Agglomeration and Externalities. England: Ashgate. 
LUGER, M. and SHETTY, S. (1985) Determinants of Foreign Plant Start-ups in the United States: Lessons for Policy Makers in the Southeast. 
Vanderbilt Journal of Transnational Law. 18. p. 223-245.   
SMITH, D. F. and FLORIDA, R. (1994) Agglomeration and Industrial Location: An Econometric Analysis of Japanese-Affiliated Manufacturing 
Establishments in Automotive-Related Industries. Journal of Urban Economics. 36(1). p. 23-41. 
UNCTAD. (2001) World Investment Report 2001: Promoting Linkages. New York & Geneva: United Nations Publication. 
WOODWARD, D. (1992) Locational Determinants of Japanese Start-ups in the United States. Southern Economic Journal. 58. p. 690-708.  
ZAHEER, S. (1995) Overcoming the Liability of Foreigness. Academy of Management Journal. 19(1). p. 63-86. 
